This study assesses the impact of changes in hospitals' financial conditions on changes in hospitals' staffing decisions. The sample consisted of community hospitals operating between 1995 and 2000. The analysis employed a generalized method of moments (GMM) estimator for its dynamic panel data. Cash flow and patient margin were used to measure financial condition. We estimated the effect of changing financial condition on the number of full-time equivalent personnel (FTEs), registered nurses (RNs), and licensed practical nurses (LPNs) per 1,000 adjusted patient days. Our results suggest that declining financial performance led to cutbacks in LPN FTEs per adjusted patient day, but the effects on total hospital FTEs and RN FTEs were mixed.
Hospital Staffing Decisions: Does Financial Performance Matter?
This study assesses the impact of changes in hospitals' financial conditions on changes in hospitals' staffing decisions. The sample consisted of community hospitals operating between 1995 and 2000. The analysis employed a generalized method of moments (GMM) estimator for its dynamic panel data. Cash flow and patient margin were used to measure financial condition. We estimated the effect of changing financial condition on the number of full-time equivalent personnel (FTEs), registered nurses (RNs), and licensed practical nurses (LPNs) per 1,000 adjusted patient days. Our results suggest that declining financial performance led to cutbacks in LPN FTEs per adjusted patient day, but the effects on total hospital FTEs and RN FTEs were mixed.
During the late 1990s, the hospital industry was confronted with intense financial pressures due to public sector payment reductions, continued managed care penetration, and other environmental uncertainties. As a result, a considerable number of hospitals faced declining financial performance. In 2000, more than one-third of hospitals received revenues that fell below the cost of delivering care, and 50% of hospitals lost money treating Medicare patients (MedPAC 2003) .
Declining hospital financial performance may affect health care delivery by forcing hospitals to restructure and re-engineer their internal operations. A variety of strategies focused on hospital staffing have been used to cope with these challenges (Kumar, Subra-manian, and Strandholm 2002) . Hospital managers may have to reduce the size of their caregiver staffs and significantly reduce costs while trying to maintain the quality of care. Managers may be asked to reduce payroll costs by replacing experienced caregivers, including nurses, with assistive personnel who usually are not trained in this discipline prior to employment (Tourangeau et al. 1999) . In Pennsylvania, evidence of such changes over the period 1991-1997 includes reductions in the number of registered nurses (RNs) per acuity-adjusted patient days of care in over half of the state's hospitals, and reductions in the RN share of total nurses in one-third of these hospitals (Unruh 2001) . When the effect of staffing turnover also was taken into account, RN staffing in Pennsyl-vania fell as much as 25% between 1991 and 2000 (Unruh and Fottler 2005) . Although these figures suggest that cutbacks in staffing occurred during a period when hospitals were facing increasing financial strain, there is little empirical literature that directly assesses the link between a hospital's financial condition and staffing decisions.
Because prior studies have demonstrated that staffing is related to patient quality of care in hospitals Needleman et al. 2002; Unruh 2003b) , cost control through reductions in nursing labor is of great concern. Staffing cuts also may increase the burden of work for those still employed. Even if quality does not decline in the short run, this strategy to reduce costs may have long-term consequences in lowering morale and contributing to staff burnout . Therefore, understanding hospital staffing changes due to declining financial performance is critical to understanding the possible relationship between hospital finances and patient outcomes.
This study uses a longitudinal analysis of hospitals to examine how a decline in financial performance affects internal staffing decisions. The analysis provides insights that are complementary to the literature focusing on changing quality of care received by patients.
Review of Existing Literature
Several studies have explored the potential impact of financial condition or financial distress on hospital operational decisions related to staffing. Using operating margin and return on total assets as the measures of profitability, Cleverley and Harvey (1992) demonstrated that although the demand for products and services from hospitals with poor financial performance can be relatively strong, such hospitals typically have lower levels of work hours per adjusted discharge. Despite the small sample size of their study (eight hospitals), it provided suggestive evidence that low hospital profits are associated with low staffing levels. However, when Duffy and Friedman (1993) examined the effect of chronic financial losses on hospitals over the period 1980-1988, they did not find significant differences in the RNs as a percentage of total nursing staff or full-time equivalent (FTE) staff per adjusted admission between financially distressed and non-distressed hospitals. Using the average total profit as the measure for the hospital's underlying financial position, Hadley, Zuckerman, and Iezzoni (1996) found that hospitals facing the most financial pressure (measured by the lowest total margin quartile) constrained the growth in their total expenses and their inputs, including total FTE staff. These studies provide mixed results about the association between hospital financial condition and hospital staffing. Additionally, they all are descriptive in nature or use crosssectional data, and therefore the estimates may be biased due to omitted variables.
Another group of studies evaluated primarily the effects of Medicare financial pressure resulting from the 1997 Balanced Budget Act (BBA) on hospital staffing and other operational decisions. Bazzoli et al. (2004) found that nonprofit hospitals under greater Medicare financial pressure experienced significantly slower growth in staffing. Lindrooth et al. (2006) found similar results, notably declining staffing levels at hospitals most susceptible to lower reimbursements due to the BBA. The Medicare Payment Advisory Commission (MedPAC 2005) reported that hospitals with the most financial pressure had smaller cost increases, including staffing costs. Although these studies of the BBA's impact on hospital staffing are informative, they only examined hospital financial measures related to Medicare and did not look at the overall effect of hospital financial condition.
The current study fills several gaps in the existing literature. First, it assesses the relationship between hospital financial condition and staffing decisions directly, examining multiple hospital financial measures. Earlier research often provided insights on this relationship indirectly through descriptive analysis or via the effects of imprecise proxies, as in studies that examined hospital staffing costs rather than staffing levels. Second, our study uses a panel design and econometric methods that enable identification of the effects of financial performance as distinct from other trends in the industry. Most of the literature related to staffing strategies and hospital financial pressures have used a cross-sectional analysis. The findings from such studies may be confounded by the effects of factors that cannot be measured (e.g., different cultures and traditions) that affect hospital operational decisions. These hospital-specific traits may be correlated with the explanatory variables, and hence their exclusion leads to omitted variable bias. Following Lindrooth et al. (2006) , the current study controls for hospital heterogeneity by incorporating a hospital-specific error component. Specifically, this study directly assesses the relationship between a hospital's underlying financial condition and staffing decisions, and provides insights for health care leaders and researchers on how hospital staffing strategies adjust to changes in a hospital's financial condition.
Conceptual Framework
Hospitals either seek to maximize profits if they are investor-owned or to reach a target profit, also sometimes called surplus, if they are not-for-profit (Hoerger 1991) . In either case, they will attempt to minimize costs to achieve these goals. Labor costs comprise a large proportion of hospital costs. In making staffing decisions, hospitals evaluate the benefits each department staff member generates given the case load and illness severity of patients and reimbursement levels for these patients (Staiger, Spetz, and Phibbs 1999; Lindrooth et al. 2006) . Hospital departments with more severely ill patients will have a higher marginal benefit from staff and, thus, a higher level of employment. However, the staffing of departments also is dependent on reimbursement levels. Declines in reimbursement, such as those associated with the BBA, may lead to lower employment levels for some departments. For example, if the obstetrics service does not generate enough profit because reimbursements from Medicaid or other payers are low relative to costs, a hospital may reduce its workers in this service area. Therefore, we expect that hospitals will reduce their staffing ratio when profits decline. If our hypothesis is correct, we would expect hospitals with a larger decline in financial performance to reduce staffing at a greater rate than hospitals with a smaller or no decline in financial performance.
There likely will be a lag in time between a decline in a hospital's financial condition and any change in staffing decisions (Duffy and Friedman 1993) . In theory, hospitals could lay off staff immediately when they begin to experience declining financial performance. However, hospital managers are likely to be reluctant to do so because of continuing shortages of hospital personnel, especially trained and experienced registered nurses. In particular, if hospitals lay off nurses today, given the competition with other hospitals they may not be able to hire them back when times get better. Therefore, hospital managers may apply some tactics to cut payroll costs without laying off employees when they experience declining financial performance (Miller 2002) . For example, they may cut back on temporary or part-time staff, reduce hours, or use ''rotational time off'' where staff members are sent home without pay when there is no work. Other tactics include not hiring people to replace staff lost to usual attrition (or voluntary turnover) or hiring replacements through temporary or traveling nurse agencies because fringe benefits do not have to be provided to such workers. Managers most likely lay off staff only when there are few other options. In addition, many hospitals cannot immediately lay off nurses because they need to have some staffing even if a patient care unit has low occupancy, and they may have to consider mandated minimum staffing ratios. California legislated in 1999 requirements mandating certain nurse-to-patient ratios; Connecticut, Hawaii, Iowa, and Tennessee have introduced legislation requiring specific staffing levels in certain patient care units. Therefore, although economists think of labor as a variable input to production, hospitals may adjust their staffing more slowly given changes in financial performance.. Thus, we expect that hospitals with a decline in their financial performance in period t21 will make adjustments to staffing in period t. We hypothesize: H1: Hospitals that experienced a decline in financial performance in t21 are more likely to reduce their total staffing intensity in period t, all other things being equal.
Hospitals may be able to improve efficiency through staff reductions. However, hospitals may be reluctant to cut RNs because doing so may harm the quality of patient care. Hospital RNs play an important role in communicating with physicians, administering certain treatments and medications, assessing and planning overall patient care, and supervising other nursing personnel (Pelter et al. 1998; Unruh 2003a) . Maintaining sufficient RN staffing is likely to be key to ensuring high quality of care and patient referrals. Hospitals with declining financial performance, therefore, may want to maintain their core RN staff as much as possible. Thus, we hypothesize:
H2: Hospitals that experienced a decline in financial performance in t21 may reduce RN staffing to a lesser degree than other types of hospital personnel in period t.
To contain labor costs, hospitals may focus on non-RN staffing, reducing other types of nursing inputs. Licensed practical nurse (LPN) staffing may become the main focus of costcutting efforts (Buerhaus and Staiger 1999; Kovner and Harrington 2002; Spetz 1998 Spetz , 2000 . LPNs are particularly susceptible to cuts in employment because they provide many of the basic bedside nursing functions but cannot replace the RN in more complex clinical care. Previous studies have suggested that when hospitals are facing financial difficulties, they are more likely to keep their core staff while laying off some of the less skilled personnel (Unruh 2003a) . Therefore, we hypothesize:
H3: Hospitals that experienced a decline in financial performance in period t21 are more likely to reduce their LPN staffing intensity in period t, all other things being equal.
Methods

Data and Measures
The study uses six years of hospital panel data. Panel data analysis is a method of examining a particular subject that is observed periodically over a defined time frame.
The study draws on two major retrospective data sets: the American Hospital Association (AHA) Annual Survey and cost reports filed with the Centers for Medicare and Medicaid Services (CMS). Every year, the AHA survey was mailed to all registered hospitals in the United States and its associated areas (e.g., Puerto Rico, Guam). Registered hospitals include AHA member hospitals and nonmember hospitals. U.S. government hospitals located outside the United States were not included. Overall, the average response rate over the past five years was approximately 83%. Only nonfederal, short-term, general acute care hospitals located in the United States were analyzed in this study. The CMS data provide hospital financial data for the period 1994-1999 and the AHA Annual Survey provides detailed data on hospital structure and staffing for the period 1995-2000. The Area Resource File and Inter-Study data also are used for market characteristics and health maintenance organization (HMO) market share variables, respectively. In total, there were 4,908 nonfederal, short-term general acute care hospitals that were in operation throughout the 1995-2000 period. After limiting the sample to those with complete data, for the cash flow model, the final sample consisted of: 3,869 hospitals in 1995; 3,687 hospitals in 1996; 3,648 hospitals in 1997; 3,642 hospitals in 1998; 3,521 hospitals in 1999; and 3,441 hospitals in 2000. For the patient margin model, the final sample included: 3,902 hospitals in 1995; 3,714 hospitals in 1996; 3,667 hospitals in 1997; 3,658 hospitals in 1998; 3,537 hospitals in 1999; and 3,456 hospitals in 2000.
Compared to hospitals nationally, the sample in this study has a lower percentage of for-profit hospitals due to missing data in key study variables. The mean bed size and teaching status of the sample did not differ significantly from hospitals nationally. In addition, compared to hospitals that did not respond to the AHA survey, the hospitals that responded to the survey had better financial performance in terms of cash flow to total revenues, but there was no significant difference in terms of operating margin between these two groups.
Dependent Variables
Hospital staffing strategies include reductions in total staffing intensity and skill-specific staffing intensity. Staffing intensity is the number of staff relative to the amount of care delivered. Total staffing intensity is measured as the number of total hospital personnel (total FTEs) to the case-mixadjusted patient days. Adjusted patient days account for both inpatient and outpatient care, and equal the annual number of inpatient days in the hospital plus estimated outpatient ''days of care'' based on the ratio of revenue generated from an outpatient visit to revenue resulting from an inpatient day. The outpatient adjustment must be made because the staffing variables do not distinguish between inpatient and outpatient staff. Because different hospitals may have different acuity levels for their patient care, we also adjusted our measure (patient days) by multiplying it by the hospital-level Medicare case-mix index to adjust for hospital acuity.
In contrast to total staffing intensity, skillspecific staffing intensity is the number of caregivers within a specific skill discipline (e.g., nursing) at a specific skill level (e.g., professional, technical) relative to the amount of care provided. We measure RN staffing intensity as the number of registered nurses (RN FTEs) per case-mix-adjusted patient day, and LPN staffing intensity as the number of LPNs (LPN FTEs) per case-mixadjusted patient day.
Key Explanatory Variables
Financial condition, the explanatory variable of primary interest, is measured by two different hospital-level variables: patient margin and the ratio of cash flow to total revenues (Clement and Grazier 2001; Clement et al. 1997; Gautam, Campbell, and Arrington 1996; McCue 2000; Tennyson and Fottler 2000; Walker 1993; Young et al. 2002; Zeller, Stanko, and Cleverley 1997) . Patient margin reflects a hospital's capability to generate income from the delivery of patient care (AHA 2003; Clement and Grazier 2001) and is measured by the ratio of net patient revenues less total operating expenses to net patient revenues. Cash flow is defined as net income plus depreciation expense divided by total revenue. It reflects a hospital's ability to generate cash from all its activities such as investment income, tax appropriations, donations, and nonpatient care business activities. Therefore, it is a broader measure of profitability. It also is increasingly used by health care finance researchers as an indicator of overall financial health rather than total margin (Kane 1991; McCue and Clement 1996; Clement et al. 1997) .
Control Variables
Control variables include hospital and market characteristics. Hospital characteristics control for a variety of institutional factors that may play an important role in explaining hospital decisions about staffing levels and intensity. Market characteristics include indicators for county economic and demographic factors that may affect the demand for hospital beds and competition among hospital providers.
Several different hospital characteristics may affect staffing decisions. In particular, the number of staffed beds in a hospital controls for the differences in staffing that can be attributed to size or economies of scale (Mark, Harless, and McCue 2005) . We define the number of staffed beds as a continuous variable. The occupancy rate shows the actual utilization of a hospital for a given time period. Hospital occupancy is defined as the average daily inpatient census divided by staffed beds. A high occupancy rate indicates a strong market demand for services and increases the likelihood of high hospital staffing intensity (Trinh and O'Connor 2002) .
Ownership status, defined as for-profit, nonprofit, and public, may reflect different objectives, management, and resource allocation (Berney, Needleman, and Kovner 2005) . In addition, teaching hospitals may consider their staffing strategies differently from other hospitals due to different reimbursement rates from Medicare and their specific missions. Teaching hospitals also may have patients with more complex medical problems and this may be controlled for inadequately in the case-mix adjustment of the dependent variable (Bazzoli et al. 2007) . Major teaching hospitals refer to hospitals that are members of the Council of Teaching Hospitals (COTH); minor teaching hospitals refer to hospitals that have approved residency programs. Hospitals belonging to multi-hospital systems also can make different staffing arrangements compared to free-standing facilities due to their access to broader geographic markets for human capital (Mark, Harless, and McCue 2005) . Furthermore, variation in hospital payer mix may reflect differences in patient service needs and thus affect staffing decisions (Bazzoli et al. 2007 ). Therefore, Medicaid and Medicare percentages of inpatient days are included in the model. Finally, outpatient percentage is defined as the ratio of hospital outpatient surgical operations to total surgical operations. A higher outpatient percentage implies lower hospital demand for staffing intensity because inpatient services usually need more intensive staffing.
Market characteristics capture market-level influences on a hospital's staffing decisions. Specifically, we include the county-level hospital Herfindahl-Hirschman Index (HHI) and HMO penetration at the Metropolitan Statistical Area (MSA) level. These two variables are measured with a combination of countyaggregated AHA data and HMO InterStudy data (Mark et al. 2004 ). The HHI is calculated based on the system-level market share of hospital inpatient days. Since hospitals with fewer competitors may feel less pressure from managed care organizations than hospitals with more competitors, we also include the interaction of HHI and HMO. Hospitals may be able to negotiate higher reimbursement rates in these markets, thereby having less incentive to decrease costs, including staffing. This is consistent with Bamezai et al. (1999) , who found that HMO penetration reduced hospital cost growth by the greatest amount in the most competitive hospital markets. Finally, since county economic and demographic factors may affect demand for a hospital's services, county per capita income, the percentage of population aged 65 or older, and total beds per 1,000 population are included in the model Sari 2002; Bazzoli, Manheim, and Waters 2003) .
Estimation Procedure
Our empirical specification assumes hospital staffing decisions in the current year are a linear function of several concurrent and lagged variables:
In model 1, Staff it represents the staffing measures for hospital i in time period t. Staff it21 is the lagged staffing measure in time t21 and is included in the model to capture the influence of historical patterns of hospital staffing as well as incremental adjustments of staffing over time to changes in the environment. Fin it21 is hospital financial condition (either patient margin or the cash flow measure) in t21. Because there is likely to be a lag in time between a hospital's changing financial condition and any subsequent change in staffing and other internal operational changes, we used hospital financial measures from the previous year (Proenca, Rosko, and Zinn 2000) . For the same reason, we used the previous year's hospital bed size (Bed it21 ) and occupancy rate (Occ it21 ) to control the influences of these two variables on staffing. Hosp it is a vector of other hospital characteristics, Mkt it reflects market characteristics, and T t is a vector of dummy variables indicating the year of the hospital observation. Year dummy variables were included to account for underlying time trends unrelated to financial condition but common to all hospitals. h i represents a hospital-specific error, and e it represents random error.
The empirical analysis in this study takes advantage of panel data to control for unmeasured hospital and market characteristics and, therefore, it isolates the effects of key study variables on the staffing measures of interest. Hospitals have many unobserved attributes such as hospital traditions and culture that may affect hospital staffing decisions. These hospital-specific characteristics are likely to be correlated with hospital financial condition. Therefore, the exclusion of these unmeasured traits may result in omitted variable bias. With panel data, we are able to control for unobserved timeinvariant attributes by including hospitalspecific error components (h i ) in model 1. Thus, analyzing a panel of hospitals over six years provides more precise measurement of the relationship between changes in financial condition and staffing decisions than is possible through cross-sectional analysis.
A generalized method of moments (GMM) estimator developed by Arellano and Bond (1991) is used to address problems when the regressors (or their instruments) are not strictly exogenous. In this study, we allow for feedback effects between hospital staffing and hospital financial condition, bed size, and occupancy rate. In particular, we assume that the random error term, e it , in model 1 is uncorrelated with Fin it21 , Occ it21 , and Bed it21 , but it may be potentially correlated with future values of these regressors. For example, a change in staffing ratio in period t will most likely affect financial performance in period t+1. Additionally, a change in staffing ratio in period t may feed back to changes in HMO penetration and hospital market share (and thus HHI) in period t+1 if staff reductions affect hospital quality of care and length of stay (Mark, Harless, and McCue 2005) . Thus, we also assume that HHI and HMO market share are affected by feedback effects. All other hospital and market characteristic variables are assumed to be strictly exogenous.
The basic idea of the GMM estimator is to take first-differences of model 1 over time periods to remove unobserved individual heterogeneity and, consequently, possible correlations of h i with hospital financial condition and other explanatory variables. The model uses higher order lags of the dependent variable (e.g., t22, t23), plus lags of the predetermined and strictly exogenous variables as instruments to deal with endogeneity and hospital heterogeneity. The model is typically called a dynamic panel because it includes past values of the dependent variable as regressors. This approach provides more precise estimates of the relationship between changes in staffing decisions and changes in financial condition than previously derived (Anderson and Hsiao 1982; Mark et al. 2004) .
Two specification tests recommended by Arellano and Bond (1991) were used to test whether the GMM estimation method was suitably applied to this study. The Sargan test is a joint test of the validity of the overidentifying restrictions for the instruments. First-order auto-regressive, AR(1), and sec-ond-order auto-regressive, AR(2), models also are important for assessing the validity of the instruments. To get consistent estimates, the instruments must be valid (i.e., the Sargan test must be passed) and second-order autocorrelation must not be present given the use of lagged dependent variables as instruments. Arellano and Bond (1991) also derived one-step and two-step GMM estimators and recommended using the one-step results for inference on the coefficients and the two-step results for inference on model specification.
In our initial analysis, neither the Sargan test nor the second-order autocorrelation test was satisfied when using model 1 as the specification with only one lagged dependent variable on the right side of the model. The standard response for dealing with this is to include a higher level of dynamics by adding a higher order lag into the model. Therefore, model 1 was modified to the following:
When we conducted the specification tests using model 2, the Sargan tests from the twostep estimator did not reject the over-identifying restrictions for total FTEs per 1,000 case-mixadjusted patient days and LPN FTEs per 1,000 case-mix-adjusted patient days (with p value of .219 and .156, respectively). However, the Sargan test rejected the null hypothesis that the over-identifying restrictions were valid for RN FTEs per 1,000 case-mix-adjusted patient days (with p value of .014). The results indicate that the instruments may be correlated with the error term of model 2 for the RN measure. Nevertheless, we still estimated the RN model. The tests regarding serial correlation did not reject the null hypothesis of no second-order autocorrelation. Therefore, all the staffing models satisfied the second-order autocorrelation test.
Results
Descriptive Analysis
Figure 1 charts hospital financial condition from 1995 to 2000. It illustrates that hospitals in this study experienced similar patterns of changes from 1995 to 2000 regarding their patient margin and cash flow to total revenue. Before 1998, both of these indicators were stable, with means around 22% and 10%, respectively. However, the two means fell sharply in 1998, and decreased to their lowest level in 1999. Both increased slightly in 2000. Thus, Figure 1 illustrates declining financial performance in the hospital industry during the late 1990s. The initial provisions of the BBA took effect in 1998 and originally were expected to reduce Medicare program reimbursement of hospitals by $72 billion for the period 1998 (Heiber-White 1997 . The payment reductions in the first year were substantial, and Figure 1 shows an immediate effect on hospital financial condition. Figure 2 illustrates the trend for the three staffing intensity measures relative to their 1995 measures. Because of the different scale for each measure, we standardized the data by calculating the ratio of each year's staffing measure to its 1995 baseline measure. Total hospital and RN FTEs per 1,000 case-mixadjusted patient days decreased slightly from 1995 to 1996 and then started to increase until 1998. After a significant decline in 1999, these measures started to increase again in 2000. In contrast, there was a downward trend in LPN FTEs per 1,000 case-mix-adjusted patient days throughout the time period, with a slight increase from 1999 to 2000. While the figures suggest that staffing declines occurred in periods when hospital financial condition worsened, the trends alone are not sufficient to identify a relationship. In order to identify whether the financial condition had an incremental effect, we needed to conduct multivariate analyses. Table 1 presents descriptive statistics for the dependent variables and independent variables used in our analysis for hospitals over the period 1995-2000. Although our study period is six years, two of these years were lost due to the two-year lag for key variables in the analysis. Therefore, in total, for the cash flow models, we had 11,869 hospital-year observations for the total hospital FTEs analysis; 11,824 hospital-year observations for the RN FTEs analysis; and 11,872 hospital-year observations for the , 1995-2000 LPN FTEs analysis. In the patient margin models, these numbers were 11,965, 11,919, and 11,968, respectively.
Multivariate Analysis
Tables 2 and 3 report the results for the GMM dynamic panel models. Table 2 presents the model with the cash flow to total revenue measure, and Table 3 presents the model with the patient margin measure. Most notable is that our financial condition measures were positive and significant in the LPN FTEs per 1,000 case-mix-adjusted patient days analysis as presented in both tables (though it is marginally significant in the cash flow model). Thus, as financial condition improved, hospitals increased their LPN staffing intensity. Conversely, this implies that as hospitals confronted declining financial performance, hospitals decreased their LPN staffing intensity. Regarding the effect of hospital financial condition on total staffing and RN staffing ratios, only the cash flow to total revenue was positively and significantly related to total FTEs per 1,000 case-mix-adjusted patient days.
None of the other coefficients for the financial measures was significant.
The coefficients for the lagged value of the dependent variables suggest a substantial degree of persistence in all of the staffing decisions over time. Further, the dynamic panel model suggests that the hospital occupancy rate in period (t21) had a positive significant effect on total FTEs and LPN FTEs per 1,000 case-mix-adjusted patient days. This implies that growing hospital demand in period t21 led to higher staffing intensity in period t. In addition, as Medicare patient share increased, hospital total FTEs, RN FTEs, and LPN FTEs per 1,000 case-mix-adjusted patient days increased significantly. Medicare patients are generally older, frailer, and have more severe comorbidities. They therefore require more intensive care, which likely leads to higher staffing intensity. Conversely, a higher Medicaid patient share led only to higher LPN FTEs per 1,000 case-mix-adjusted patient days, with no significant impact on total FTEs and RN FTEs per 1,000 case-mix-adjusted patient days. This could be related to births among the Medicaid-eligible population. Medicaid currently covers more than 37% of all births in the United States. Hospitals with more Medicaid patients may rely more on LPNs to help with labor and delivery (Kaiser Family Foundation 2004) . The hospital outpatient surgery percentage had a negative significant effect on all staffing variables, indicating that as the share of outpatient surgery volume increased, hospitals may have needed lower staffing intensity.
Only one market variable, the total hospital beds per 1,000 population, was significant; it had a persistent negative effect on the three measures of hospital staffing decisions. Higher beds per 1,000 population signal a market with greater hospital capacity, which likely means more competition for a relatively fixed nursing labor supply. Thus, there may be more vacancies and a lower ratio of FTEs to patient days. Finally, increased LPN staffing intensity was associated with increasing per capita income in a community.
Discussion
The objective of our research was to examine the relationship between declining hospital financial performance and hospital staffing decisions. Overall, we found mixed support for our hypotheses. We found relatively strong support for our hypothesis that a change in hospitals financial performance (as measured by cash flow to total revenues and patient margin) affects hospital LPN staffing intensity. In particular, our empirical results indicate that improvements in financial performance lead to increasing LPN staffing, after controlling for hospital and market characteristics and unobserved hospital-specific effects. Conversely, this implies that declining financial performance leads to a reduction in LPN staffing, which is consistent with our third hypothesis. This is compatible with empirical studies and anecdotal reports about hospital staffing changes (Anderson and Kohn 1996; Bond et al. 1999 ; Gandjour 2000; Koch 1996; Robertson and Dowd 1996; Robertson, Dowd, and Hassan 1997; Spetz 1998 Spetz , 2000 Unruh 2001 Unruh , 2003a Zhang et al. 1999) . This finding also corresponds to previous findings that the least profitable hospitals limited the growth of their staff significantly below those of the most profitable group in order to constrain their growth in total costs (Hadley, Zuckerman, and Iezzoni 1996) , and that the general decline in hospital nurse staffing between 1996 and 2001 came at the expense of LPNs (Lindrooth et al. 2006 ). Our analysis, however, uses a dynamic panel model and therefore controls for many confounders that were not considered in earlier studies that could have affected their findings.
Contrary to the significant impact of the financial changes on LPNs, the impact of financial change on total FTE staffing was mixed. While the models with the cash flow measure suggest a significant positive relationship exists between incremental cash flow changes and total FTE staffing intensity, the models with patient margin do not find such a significant relationship. Several factors may explain these results. First, the discrepancy between these two measures for financial condition may lead to differences. Although patient margin measures a hospital's ability to generate profits from its main line of business-patient care-cash flow encompasses an organization's solvency and financial flexibility from all sources of revenue (McCue 1991). Some hospitals may be able to compensate for deficiencies in net income from patient care through additional nonoperating revenues that shore up cash flow and allow the hospital to avoid staff cuts to trim costs. But hospitals that have deficiencies in cash flow once all sources of revenues are considered may face few options other than to reduce staffing costs, especially because a health care provider lacking strong cash flow may be deficient in funds for employee payroll. The lack of a positive impact of financial performance on RN staffing suggests that hospitals may give greater priority to RN staffing because RNs are skilled in delivering aspects of care that are highly relevant to patient well-being and cannot be delivered by less skilled nursing staff. This finding is consistent with the previous descriptive analysis that RN staffing has been stable or increased slightly during the 1990s (Kovner and Harrington 2002; Spetz 1998 Spetz , 2000 Unruh 2003a ). The purpose of this strategy is to maintain quality (and hopefully patient revenues) by retaining the most skilled nurses-while cutting costs by eliminating less skilled support staff such as LPNs. However, hospitals may not realize that their ability to maintain RN staff levels over time may be compromised by lowering nursing support staff levels such as LPNs. For example, the likelihood of experiencing needlestick injuries and nursing burnout was higher among nurses working in hospitals with lower nurse staffing Clarke, Sloane, and Aiken 2002) . Therefore, even if hospitals maintain their RN staffing levels, the reduction of LPN staffing can influence RNs' work load, morale, and eventually, the quality of patient care (Unruh 2003a). However, there is an important caveat to interpreting findings from our RN models-these specifications did not meet all of the specification tests for the GMM estimators. Thus, the results related to RN staffing may be biased. Given this, future research should continue to explore other model specifications and analytical approaches to examining the relationship between financial condition and RN staffing decisions.
The dynamic panel analysis in this study offers insights into hospital financial condition and staffing decisions. However, there are several limitations in this research. The first limitation relates to the staffing data from AHA. Unfortunately, detailed information on staffing within particular units of hospitals is not available. Although we found hospitals with declining financial condition reduced their total staffing levels, especially for LPNs, the hospitals may be maintaining staffing levels in highly competitive and profitable service lines (cardiac services) and reducing staffing only for services that are costly and not very profitable (obstetrics, pediatrics, internal medicine units). The second limitation is that we only examined staffing intensity changes and not the changing quality of hospital staff, namely their education and work experience level. For example, the current study cannot detect whether hospitals experiencing declining financial performance have more RNs with lower educational attainment or less work experience. Even though we did not find a significant relationship between financial condition changes and RN staffing intensity, hospitals experiencing declining financial performance may not have the ability to retain the highest quality RNs. Additionally, since hospitals with poor cash flow to total revenue were less likely to participate in the survey or have missing data, the results for the cash flow model may be biased due to selection. Finally, the payroll expense data in the AHA annual survey do not allow us to measure wage rates that are exogenous to staffing decisions of hospitals; thus we cannot assess the effects of hospital wage strategies on staffing ratios.
The current study examined how a decline in hospital financial performance combined with hospital and market characteristics to influence staffing decisions. However, there may not be a continuous relationship between declining financial performance and staffing. That is, there may be threshold effects such that staffing is affected only when performance declines by more than a certain amount or falls below a certain level. This should be examined in future studies. In addition, this analysis did not explore how changes in financial condition influence patient quality of care directly and indirectly through staffing change. Hospitals typically implement staffing reductions with the objective of containing cost without compromising quality. Do hospitals really accomplish these goals? In the short term, hospitals may save money by reducing staffing and improving efficiency. However, given the evidence that a lower staffing level results in higher complication rates, and higher complication rates lead to higher cost, the question becomes, in the long run, what is the net impact of staffing adjustments on hospital costs? Future research needs to examine whether staff reductions indeed accomplish the objective of long-term cost saving for hospitals. Finally, nursing assistant staffing could not be examined due to data limitations. If data can be collected, it may be worthwhile to examine the effect of financial condition on other categories of clinical hospital personnel given the possibility that substitutions among labor categories may occur.
Notes
